Lung function measurements with and without a disposable bacterial filter were compared in 60 children. Although statistically significant, the reduction of lung function measurements caused by using bacterial filters was small and clinically irrelevant (2-4% of predicted for forced expiratory volume in one second and vital capacity). (Arch Dis Child 2001;85:346-347) 
Measurements of pulmonary function are frequently performed in children with pulmonary disease. Cross infection with resistant microorganisms between patients through contamination of lung function equipment is of particular concern in patients with cystic fibrosis (CF). To avoid this, disposable bacterial filters can be used. 1 The introduction of a disposable bacterial filter for measurements of pulmonary function in patients with CF has led to a reduction of colonisation with Burkholderia cepacia from 8% to 0%. 2 It has, therefore, been advised to use bacterial filters routinely when performing lung function tests. 1 Studies in adults have shown small but significant reductions in expired flow and volume when using a filter. 3 4 In this study we investigated the eVect of two disposable bacterial filters on spirometry measurements in children.
Methods and results
Lung function was performed according to European Respiratory Society guidelines 5 in 60 (30 for each filter) consecutive asthmatic patients (aged 6-14 years, 40 boys) visiting our outpatient clinic for a scheduled follow up visit. In each patient, at least three reproducible full expiratory flow-volume curves were obtained with a Jaeger Masterlab pneumotachograph (Erich Jaeger GmbH, Würzburg, Germany). The eVect of the filters on forced expiratory volume in one second (FEV 1 ), forced vital capacity (FVC), maximal expiratory flow when 50% of FVC has been expired (MEF 50 ), and peak expiratory flow (PEF) was determined by obtaining flow-volume curves with and without a filter, in random order. Values are presented as a percentage of predicted. 6 Two bacterial filters were tested: Microgard (Sensormedics, Bilthoven, Netherlands), and Vital-Gard (Vital Signs, Bath, UK). The expiratory resistance for the MicroGard and the Vital-Gard filter, as reported by the manufacturer, was <0.7 cm H 2 O l/s at 12 l/s , and 0.25 cm H 2 O l/s at 12 l/s, respectively. The filter volumes were 50 ml and 75 ml, respectively. Results of lung function parameters obtained with and without a filter were compared with paired t tests, and those between filters with unpaired t tests.
Patients' characteristics were comparable between the two filter groups. Table 1 presents results of the lung function measurements with and without the filters. Values for FEV 1 , FVC, PEF, and MEF 50 were all slightly, but significantly lower with than without the MicroGard filter. With the VitalGard filter, only FEV 1 , FVC, and PEF were significantly reduced. There were no significant diVerences between the amounts of reduction of pulmonary function caused by the two filters. The diVerence in FEV 1 between measurements with and without a filter were not correlated with FEV 1 level; this was also true for FVC, PEF, and MEF 50 .
Discussion
In agreement with results obtained in adults, 3 4 we found statistically significant reductions in expiratory flow and volume when applying disposable bacterial filters during measurement of lung function in children. Although significant, diVerences between measurements with and without a filter were small, amounting to 2-4% of predicted for FEV 1 , MEF 50 , and FVC, and approximately 6% for PEF. The clinical relevance of such diVerences is negligible. Our results, therefore, suggest that the use of bacterial filters does not influence measurements and interpretation of pulmonary function in school aged children in any meaningful way. In research, however, diVerences in the order of magnitude as those we found caused by bacterial filters could be important, and lung function results obtained with and without a filter should be analysed separately. This is of particular importance in multicentre studies. Our study population comprised asthmatic children in a clinically stable condition, with well maintained pulmonary function. Although unlikely, it is possible that the eVect of bacterial filters on spirometry measurements is larger in patients with seriously reduced lung function, and further studies in such a population are needed.
In conclusion, this study shows significant, but small and clinically irrelevant reductions in expiratory flow and volume measurements caused by the use of bacterial filters in lung function equipment in children.
